jc685 U.S. pro 




1 



\e a plus sign (+) inside this box 



-> ffl 



PTO/SB/05 (08-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



Under (he Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



UTILITY 
PATENT APPLICATION 
TRANSMITTAL 

\^OnlXjon^ under 37 CFR 1.53(b)) 



Attorney Docket No. 



First Inventor 



Title 



Ex^res^Aai^^be^oA 



J 



wo 

u 



APPLICATION ELEMENTS 

See MPEP chapter 600 concerning utility patent application contents. 



ADDRESS TO: 



Assistant Commissioner for Patents 
Box Patent Application 
Washington, DC 20231 



XI 



Fee Transmittal Form (e.g., PTO/SB/17) 

(Submit an original and a duplicate for fee processing) 

Applicant claims small entity status. 
See 37 CFR 127. 

Specification [Total Pages ] 

{preferred arrangement set forth below) 

- Descriptive title of the invention 

- Cross Reference to Related Applications 

- Statement Regarding Fed sponsored R&D 

- Reference to sequence listing, a table, 
or a computer program listing appendix 

- Background of the Invention 

- Brief Summary of the Invention 

- Brief Description of the Drawings {if filed) 

- Detailed Description 

- Claim(s) 

- Abstract of the Disclosure 



7. Q . CD-ROM or CD-R in duplicate, large table or 

Computer Program (Appendix) 

8. Nucleotide and/or Amino Acid Sequence Submission 
(if applicable, all necessary) 

| | Computer Readable Form (CRF) 
Specification Sequence Listing on: 

i. □ CD-ROM or CD-R (2 copies); or 

ii. n paper 

| 1 Statements verifying identity of above copies 



a. 
b. 



4. Drawing(s) (35 U.S.C. 113) 

5. Oath or Declaration 

a- □ 
b. ^ 



[Total Sheets {JJJ ] 
[Total Pages ] 



Newly executed (original or copy) 
Copy from a prior application (37 CFR 1 .63 (d)) 
(for continuation/ divisional with Box 17 completed) 



6. 



□ 



DELETION OF INVENTORfS) 

Signed statement attached deleting mventor(s) 
named in the prior application, see 37 CFR 
1.63(d)(2) and 1.33(b). 

Application Data Sheet. See 37 CFR 1.76 



ACCOMPANYING APPLICATION PARTS 



9. 


U 


10. 


□ 


11. 


□ 


12. 


□ 


13. 




14. 


□ 


15. 


□ 


16. 





Assignment Papers (cover sheet & documents)) 
37 CFR 3.73(b) Statement py[ Power of 
(when there is an assignee) L«4 Attorney 

English Translation Document (if applicable) 

Information Disclosure fsTI Copies of IDS 

Statement (IDS)/PTO-1449 Citations 
Preliminary Amendment 

Return Receipt Postcard (MPEP 503) 
(Should be specifically itemized) 

Certified Copy of Priority Documents) 
(if foreign priority is claimed) 

Other: . .Dgr^T^/yvf >0 . 

>ri&OL 



17. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in a preliminary amendment 
or in an Application Data Sheet under 37 CFR 1.76: r\0 0*1**% <X S 

Jxj, Continuation [] Divisional Q Continuation-in-part (CfP) of prior application No.: (Js2. I » * * ; C>^Xe> 

Prior application information: Examiner S>h6r&(L^ Group I Art Unit ^ *7 ) 3 

Fo ^CONTINUATION OR DIVISIONAL APPS only: The entire disclosure of the prior application, from which an oath or declaration is supplied under 
Box 5b, is considered a part of the disclosure of the accompanying continuation or divisional application and is hereby incorporated by reference. 
The incorporation can only be relied upon when a portion has been inadvertently omitted from the submitted application parts. 



18. CORRESPONDENCE ADDRESS 



I I Customer Number or Bar Code Label 



(Insert (Customer^o. or Attach barcode label here) 



Correspondence address below 



Name 



Address 



City 



State 



Zip Code 



Country 



USA 



Telephone 



Fax 



Name (Print/Type) 




Registration No. (Attorney! Agent) 



L Signature 



Date I/ZgJ&Q 

the individual case. An£ commen 



Burden Hour Statement: This form is estim; 
the amount of time you are required to coi 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO 
Washington, DC 20231. 



complete. Time will vary depending upon the needs of the individual case. Any comments on 
ilete this form shoull be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Box Patent Application, 



r 



PTO/SB/17 (08-00) 
Approved for use through 10/31/2002. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it disp lays a valid OMB control numbe r. 



TRANSMITTAL 
for FY 2000 

Patent fees are subject to annual revision. 



TOTAL AMOUNT OF PAYMENT 



($) 



Complete if Known 



Application Number 



Filing Date 



First Named Inventor 



Examiner Name 



Group Art Unit 



Attorney Docket No. 



Mn4 



Op 



IaJool.<>tcW 



311 3 



METHOD OF PAYMENT (check one) 



FEE CALCULATION (continued) 



1-D 



The Commissioner is hereby authorized to charge 
indicated fees and credit any overpayments to: 
Deposit 
Account 
Number 

Deposit 
Account 
Name 



Vyf Charge Any Additional Fee Required 
lA^Under 37 CFR 1.16 and 1 17 



Applicant claims small entity status 
See 37 CFR 1.27 



2. Payment Enclosed: 

□ Check 



Credit card 



□ 



Money 
Order 



□ 



Other 



FEE CALCULATION 



1. BASIC FILING FEE 

Large Entity Small Entity 
Fee Fee Fee Fee Fee Description 
Code ($) 



Code ($) 

101 690 

106 310 

107 480 

108 690 
114 150 



Fee Paid 



201 345 

206 155 

207 240 

208 345 
214 75 



Utility filing fee 
Design filing fee 
Plant filing fee 
Reissue filing fee 
Provisional filing fee 



SUBTOTAL (1) |($) ?75*T 



EXTRA CLAIM FEES 

Extra Claims 



Fee from 



Fee Paid 



=[3 



Total Claims \)°\. I -20** = 

Independent I ^ I . o** _ 

Claims L-. LJ 6 ~ 
Multiple Dependent 

**Or number previously paid, if greater; For Reissues, see below 
Large Entity Small Entity 
Fee Fee Fee Fee Fee Description 
Code ($) Code ($) 

103 18 203 9 Claims in excess of 20 

102 78 202 39 Independent claims in excess of 3 

104 260 204 130 Multiple dependent claim, if not paid 

109 78 209 39 ** Reissue independent claims 
over original patent 

** Reissue claims in excess of 20 
and over original patent 



110 18 210 



SUBTOTAL (2) 



3. ADDITIONAL FEES 

Large EntitySmall Entity 
Fee Fee Fee Fee 
Code ($) Code ($) 

105 130 205 65 



Fee Description 

Surcharge - late filing fee or oath 



Fee Paid 



127 50 227 25 

139 130 139 130 

147 2,520 147 2,520 

112 920* 112 920* 



Surcharge - late provisional filing fee or 
cover sheet 



Non-English specification 

For filing a request for ex parte reexaminatior 

Requesting publication of SIR prior to 
Examiner action 



113 1,840* 



113 1 ,840* Requesting publication of SIR after 
Examiner action 



215 
216 
217 



55 
190 
435 



115 110 

116 380 

117 870 

118 1,360 218 680 
128 1,850 228 925 

119 300 219 150 

120 300 220 150 

121 260 221 130 
138 1,510 138 1,510 

140 110 240 55 

141 1,210 241 605 

142 1,210 242 605 

143 430 243 215 



144 
122 
123 
126 
581 

146 
149 

179 
169 



580 
130 

50 
240 

40 

690 
690 

690 
900 



244 290 

122 130 

123 50 
126 240 
581 40 



246 
249 



279 
169 



345 
345 



345 
900 



Extension for reply within first month 
Extension for reply within second month 
Extension for reply within third month 
Extension for reply within fourth month 
Extension for reply within fifth month 
Notice of Appeal 

Filing a brief in support of an appeal 

Request for oral hearing 

Petition to institute a public use proceeding 

Petition to revive - unavoidable 

Petition to revive - unintentional 

Utility issue fee (or reissue) 

Design issue fee 

Plant issue fee 

Petitions to the Commissioner 

Petitions related to provisional applications 

Submission of Information Disclosure Stmt 

Recording each patent assignment per 
property (times number of properties) 

Filing a submission after final rejection 
(37 CFR § 1.129(a)) 

For each additional invention to be 
examined (37 CFR § 1.129(b)) 

Request for Continued Examination (RCE) 

Request for expedited examination 
of a design application 



Other fee (specify) . 



' Reduced by Basic Filing Fee Paid 



SUBTOTAL (3) 



($) 



SUBMITTED BY 



Complete (ifapplicabie) 



Name (Print/Type) 




Registration No. 
(Attorney/Agent) 



Telephone 



Signature 



Date 



1M 



WARNINp: Information on this form may become public. Credit card information should not 
be included on this form. Provide credit card information and authorization on PTO-2038. 



Burden Hour Statement. This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 



Patent 

ATTORNEY DOCKET NO. 99892 



Applicant or Patentee: 
Serial or Patent No.: 
Filed or Issued: 
For: 



Thomas G. Wools ton 

unassigned 

herewith 

INTERACTIVE ELECTRONIC SWORD GAME 



VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS 
(37 CFR 1.9(f) and 1.27(b)) - INDEPENDENT INVENTOR 

As a below named inventor , I hereby declare that I qualify as an independent inventor as 
defined in 37 CFR 1.9(c) for purposes of paying reduced fees under section 41(a) and (b) 
of Title 35, United States Code, to the Patent and Trademark Office with regard to the 
invention entitled described in 

[X] the specification filed herewith, 
t ] application serial no, , filed 

[ ] patent no. , issued . 

I have not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights in the invention to any 
person who could not be classified as an independent inventor under 37 CFR 1.9(c) if that 
person had made the invention, or to any concern which would not qualify as a small 
business concern under 37 CFR 1.9(d) or a nonprofit organization under 37 CFR 1.9(e) . 

lach person, concern or organization to which I have assigned, granted, conveyed, or 
licensed or am under an obligation under contract or law to assign, grant, convey, or 
34 cense any rights in the invention is listed below: 

ft: [x] no such person, concern, or organization. 

If! t 1 persons, concerns or organizations listed below*. 

m *NOTE; Separate verified statements are required from each named person/ 

concern, or organization having rights to the invention averring to their 
■ y status as small entities. (37 CFR 1.27) 



fall Name: 



Address : 



[ ] INDIVIDUAL [ ] SMALL BUSINESS CONCERN [ ] NONPROFIT ORGANIZATION 



i Hkcknowledge the duty to file, in this application or patent, notification of any change 
in status resulting in loss of entitlement to small entity status prior to paying, or at 
the time of paying, the earliest of the issue fee or any maintenance fee due after the 
date on which status as a small entity is no longer appropriate. (37 CFR 1.28(b)) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and thatOsuch willful false statements may jeopardize the validity of 
the application, any pateny issuing thereon, or any patent to which this verified 
statement is directed 

Inventor : 
Signature: 

80739. Wll 




Attorney's Docket No. : 99892 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant : Thomas G. WOOLSTON Art Unit : 3713 

Serial No. : CON of 08/977,806 Examiner : M. Sager 

Filed : September 20, 2000 

Title : INTERACTIVE ELECTRONIC SWORD GAME 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Prior to examination, please amend the application as follows: 



IN THE SPECIFICATION: 

Page 1, Line 1, after the title, please insert the following: 

— This patent application seeks priority from U.S. Patent Application Serial No. 
08/977,806, filed November 25, 1997, now U.S. Patent No. x,xxx,xxx, which is incorporated 
herein by reference in its entirety — . 



Respectfully submitted, 



Date: September 20, 2000 




Reg. No 



116 South Patrick Street 
Alexandria, VA 22314 
Tel: 703-549-9590 
Fax: 703-832-0490 
Email: jcphil@concentric.net 



APPLICATION 



FOR 

UNITED STATES LETTERS PATENT 



,Q TITLE: INTERACTIVE ELECTRONIC SWORD GAME 

11 

CP APPLICANT: THOMAS a WOOLSTON 

in 
m 
m 

a 

ru 
o 
o 
a 



Electronic Sword Game with Input and Feedback . 



The present invention relates to interactive electronic 
games. More specifically, the present invention provides an 
apparatus in which a participant may input velocity and position 
information into an electronic game and receive physical feedback 
through the apparatus from the electronic game. 

Background of the Invention 

The electronic game industry has seen a dramatic evolution 
from the first electronic ping-pong game ("pong") to the state of 
modern games and consumer home electronics. In general, 
hardware advances that have increased processing power and 
reduced cost has fueled this evolution. The increased 
availability of low cost processing power, as well as consumer 
expectation for improved game content, demands that new games be 
developed to take advantage of this processing power. This can 
be seen especially in the new 64 bit processing devices such as 
the Nintendo 64™ and the processing power available in home 
personal computer games and/or in arcade game platforms. These 
new hardware platforms are so powerful that a whole new genre of 
games has to be developed in order to fully utilize the hardware. 

Electronic game input, traditionally, has been limited to 
joy sticks, button paddles, multi -button inputs, trackballs and 
even a gyro mouse that has a gyroscope means for determining the 



orientation of the mouse. Recently Nintendo has deployed a 
"rumble" device to provide vibratory feedback to game console 
users. Traditional computer input means are well know to those 
in the arts and require no further discussion. The gyro-mouse, 
5 in the context of the present invention, however, deserves some 
further discussion. 

The gyro-mouse, provided in U.S. Patent No. 5,138,154 to 
Name et al . , the relevant portions herein incorporated by 
reference in their entirety, provides a means for using the 
10 gyroscopic effect in a computer input device to recover user 

input. The gyro -mouse provides a gyroscope contained within a 
q ball so that ball may be rotated. This rotation translates into 
m two dimensional or three dimensional motion for software 

receiving the gyro-mouse input to display on a computer screen. 
1% Thus, the gyro -mouse is somewhat an extension of the track ball 
?:kS paradigm for a computer input device. 

y The gyroscopic effect has also been harnessed for practical 

K commercial applications. One of the more interesting gyroscopic 
O effects is brought about through the principal of conservation of 
20 angular momentum* As witnessed in gyroscopic phenomena, a 
gyroscope creates a force at right angles to a force that 
attempts to "topple" the gyroscope. Thus, a gyroscope when left 
alone or mounted in a double gimbal arrangement allowing the 
gyroscope to move freely in both axes, will resist movement 
25 and/or attempt to hold its own angular position. Gyroscopes are 
also known to have precession due to the earth's effect on the 
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gyroscope. Gyroscope procession is not especially pertinent to 
the present invention, however, its principals and mathematical 
proofs and formula are herein incorporated by reference. 

The navigational arts also provide a means for harnessing 
gyroscopic phenomena to determine the inertial position of a 
vehicle such as an aircraft. In an inertial navigation system, 
the gyroscope is mounted in a double gimballed arrangement and 
allowed to rotate without resistance in all directions. As the 
aircraft turns, rotates, and/or changes direction the gyroscopic 
effect keeps the inertial navigation gyroscope at the same angle. 
High precision means are used to determine how much the gyrostat 
has rotated, in actuality the aircraft rotating around the 
gyroscope, and this measurement in combination with high 
precision accelerometers provides a means for tracking the change 
in an aircraft direction. This instrumentality in conjunction 
with precision timing and velocity measurements provides a means 
for continuously determining an aircraft navigational position. 

In another application of the gyroscopic effect, a large 
gyroscope can be used to create an effect that in some aspects is 
the reverse that of an inertial navigation system. Here, a large 
gyrostat mass (the flywheel) can be use to stabilize or position 
certain objects such as spacecraft. In the spacecraft 
application, such as in U.S. Patent No. 5,437,420, the relevant 
portions herein incorporated by reference in their entirety, 
large flywheels and high torque motors and brakes are used to 
topple the flywheel. The spacecraft then feels a moment of 



thrust at right angles to the torque that is applied to the 
gyrostat. This way, and in others such as the "pure" inertia of 
rotation of causing a flywheel mass to accelerate or decelerate 
rotation, spacecraft attitude may be changed through gyrostatic 
5 means. In other stabilization applications, gyrostats are used 
to stabilize platforms such as cameras and other precision 
instruments, in general by attaching a gyrostat to the instrument 
platform. 

Gyrostats have been used in conjunction with wheels to 
10 provide linear propulsion. Through a systems of gears and 
linkages, U.S. Patent No. 5,090,260, incorporated herein by 
reference in its entirety, provides a means for translating the 
11! gyrostatic toppling effect into a linear force for propulsion. 

1S1 Summary of the Present Invention 

The present invention is an electronic game with interactive 
= : y input and output through a new, novel and non-obvious player 
p interface apparatus. The new player interface apparatus may be 
A a hand held apparatus that may use sensors to determine the 
20 position of the apparatus and the gyrostatic effect to provide 
tactile feedback to the user. More particularly, in one 
embodiment of the present invention, the apparatus may be used in 
conjunction with software to create an electronic interactive 
sword game. In the sword type embodiment of the present 
25 invention, the hand held apparatus is preferably about the size 
of a three and/or four D-size cell battery flashlight and is 
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adapted to be held by either one and/or two hands. The sword 
type device may be ornamentally decorated to resemble the hilt 
and/or handle part of a traditional and/ or futuristic sword. 
Contained within the sword housing is a gyrostatic propulsion 
device from which the gyrostatic toppling effect is utilized to 
create a torque and/or the feel of sword blows on the sword 
handle and, thus, on the player holding the sword apparatus. 

In overview, one or more gyrostat (s) inside the sword 
apparatus may be used as the "propulsion" gyrostat, hereinafter, 
the "propulsion gyrostat." The propulsion gyrostat may be 
configured with a relatively "large" mass flywheel and a high 
speed electric motor to spin the flywheel and, thus, provide a 
source of gyrostatic power. The flywheel of the propulsion 
gyrostat may be configured in a double gimbal housing wherein 
each axis of freedom, for example, the pitch and yaw of the 
flywheel, may be controlled by high torque electric motors. By 
applying the appropriate voltage to the high torque motors, the 
propulsion gyrostat may be "toppled" in such a way as to create a 
calibrated torque on the whole sword apparatus, e.g., the sword 
housing. This calibrated torque may be used to simulate, inter 
alia, a sword blow as felt at a sword's handle. Through the 
interaction of successive sword blows, e.g., torque provided by 
the propulsion gyrostat to provide the "feel" of sword blows, and 
interactions with virtual swordsman opponents, the present 
invention provides a novel and exciting interactive sword game 
that physically involves the player interactivity with the game. 



In the preferred embodiment, the present invention works in 
conjunction with an electronic game and/or under the control of 
the electronic game. Thus, game "play" and/or plot features can 
be used to enhance the effectiveness of the present invention in 
5 creating the illusion of sword fighting. For example, game 

"play" and/ or plot elements may be used to encourage the player 
to conserve the rotational energy stored in the propulsion 
gyrostat. This conservation of energy may be rewarded in the 
game interaction by producing more "powerful" sword strikes when 
10 the propulsion gyrostat of the sword apparatus is at full power 
storage, e.g., optimal rotational speed and/or a large flywheel 
in the sword apparatus. Keeping the propulsion gyrostat at full 
: £ and/or near full power storage allows the sword apparatus to 
Iff create the maximum impulse torque available thereby creating the 
ISm most effective and powerful sword illusion. 

It is understood that the sword apparatus of the present 
invention may not need a blade but the blade may be represented 
S in the virtual space in the game itself. This may be done either 
on the computer screen or through the use of virtual reality 
20 glasses and/or other display apparatus. Thus, in the virtual 
reality domain, the computer may generate a sword blade that 
appears to extend from the hand held sword apparatus of the 
present invention. However, a plastic blade and/or other 
ornamental blade extending from the apparatus is within the scope 
25 of the present invention. 
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In another embodiment of the present invention, other 
virtual representations of the virtual instrument that is 
representative of the object that is held by the player is within 
the scope of the present invention such as a gun, bazooka, knife, 
5 hammer, axe and the like and the gyrostat propulsion 

instrumentality of the present invention may be controlled 
accordingly to provide the appropriate feedback to simulate the 
virtual instrument . For example, in the gun and/or pistol 
embodiment of the present invention the gyrostat feedback means 
10 may be used to simulate events such as the "kick" from a gun, or 
the "crush" of a hammer blow. 
;:3 Another feature of the present invention is to have a macro 

\f: gyros copically powered inertia navigational means on-board the 
m hand held device. Such a small apparatus is available from Sony 
15f: Corporation. The gyroscopic inertial positioning system may keep 
the computer game apprised of the spacial attitude and/or 
^ : location of the sword apparatus in such a way that the game may 

provide the proper moments of torque on the motors to provide 
2 feedback to the player. 
20 Yet another feature of the present invention is to use 

sensors, e.g., a receiver and/or a transmitter, on the sword 
apparatus and an array of sensors, e.g., receivers and/or 
transmitters, external and/or internal to the sword apparatus to 
determine the spacial attitude and/or location of the sword 
25 apparatus. In the preferred embodiment of the present invention 
the sword apparatus uses infrared blasters, e.g., high output 
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infrared transmitters such as those found on modern universal 
remote television controls, to output a pulse and/or timed 
emission of infrared light which may then be received at the 
remote sensors, which in the preferred embodiment are infrared 
receivers, whereupon the timing and/ or phase differential of the 
received signals may be used to triangulate and determine the 
spacial position of the sword apparatus. An infrared output at 
both the top and the bottom of the sword apparatus may be used to 
determine the attitude of the sword apparatus and is within the 
scope of the present invention. 

Game play and/or game plot may be used to encourage the 
player to maintain the sword apparatus within a predetermined 
field of play. For example, if the gaming program determines 
that the sword apparatus is positioned near the edge of a 
predetermined game field, the game software of the present 
invention may produce a virtual attack and/or event on the player 
from the center and/or opposite side of the game field to 
encourage the player to move the sword apparatus toward the 
"center" of the predetermined game field. It is understood the 
that the game of the present invention may also use a 
"mysterious" force feature, discussed further below, to encourage 
the player to move the sword apparatus toward the center of the 
predetermined game field. 

Economical high torque motors are found in many common 
children's toys such as radio controlled cars and other devices. 
It is understood, that the present invention may have a gyrostat 
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of sufficiently high mass and may be "spun" at a sufficiently 
high speed in order to convey to the player, through the 
gyrostatic toppling effect, the desired tactile game effect 
and/or torque on the player. The torque on the propulsion 
5 gyrostat may be a calibrated and/or variable force and, 

therefore, the effect may be a calibrated and/or variable force 
imparted to the player. It is understood that the fictitious 
"light saber" sword as popularized in the Star Wars™ 
fictionalized universe may be an appropriate metaphor for the 
10 game of the present invention. In the light saber metaphor, 
because a light saber is a fictional device, the game effects 
Q and/or game plot may be optimized to work in conjunction with the 
J;n sword apparatus of the present invention. For example, the blow 
iff of crossing swords may use a calibrated and/or variable tactile 
lib feedback to the player where low energy storage in the propulsion 
J gyrostat may be coordinated with game interaction such as 
*S allowing an opponent's sword to partially and/or completely pass 
jij through the players "light saber" defense. In another example, 
y the light saber metaphor may allow the light saber virtual blade 
20 to strike through objects and, thus, may require a relatively 

small tactile feedback amount, thus, creating the illusion of a 
powerful virtual sword that can strike through objects. In 
contrast to a virtual medieval sword, wherein the steel blade 
cannot strike through all objects and, therefore, the striking of 
25 an object, such as a virtual tree, may require a massive tactile 
feedback response in order to "stop" the sword blow cold. Thus, 
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the illusion of the medieval sword may be lost because of 
overloading, e.g., over draining of the rotational gyrostatic 
energy, the propulsion gyrostatic tactile feedback means of the 
present invention. That is not to say, of course, that a 
5 medieval sword embodiment is not within the scope of the present 
invention, for indeed it is as well as swords and blades of all 
types and sizes. 

The light saber metaphor may be most appropriate, here, 
because the light saber metaphor may allow a player to strike 
10 through walls, e.g., the light saber may cut through the virtual 
walls. However, the player may still feel feedback as the sword 
Q passes through a virtual reality object, e.g. walls. Allowing 
in the object to pass through the virtual reality object without 
lf\ stopping it "cold", thus, allows the system to conserve its 
IS, rotational energy for other interactions with the game. 
v * Another interesting aspect of the present invention is the 

h i ability of the software to lead the players movements as well as 
provide impact feedback. A good example of this would be, again, 
O the Star Wars™ metaphor where the player is told to "feel the 
20 force." The game of the present invention may apply a 

"mysterious f orce" , discussed further below, which is essentially 
a small torque from the propulsion gyrostat whereby the sword 
device may "lead" the player's sword blows and/or movement. 

Another aspect of the present invention is the ability to 
25 network multiple game play stations to allow virtual sword fights 
between multiple players and/or the coordinated efforts of 
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multiple participants. In a two player mode, conventional modem 
means may be used to connect game stations in a back- to -back 
configuration. Telemetry between the game stations may be used 
to convey positional, attitudinal and inertial mass, explained 
further below, of the respective sword devices between game 
stations. In another configuration, multiple players may network 
together with a server computer acting as the communication hub 
between multiple game stations. A low cost network such as the 
internet may be used as the network transport protocol. 
Alternatively, one game station may be configured as a master 
station, acting as a communication master and other game stations 
may be networked to the master station. 

Brief Description of the Figures 

Figure 1 shows a cross sectional profile of one 
configuration of the sword game of the present invention. Sword 
housing 200, power supply 900, power supply cord 910, data link 
to game controller 510, control logic 499, voltage control 
circuits for the motors and sensor inputs 400, gyrostat position 
detector circuit and positional gyroscope 600, safety switch 201, 
safety switch lever 202, propulsion gyroscope device 500, Speaker 
203, infrared receivers and/or blasters 300, 302 and 304. It is 
understood that the infrared detectors and blasters are 
interchangeable into different operable configurations. 

Figure 2 shows a detailed diagram of control circuit 400 and 
the propulsion gyrostat device 500. 
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Figure 3 shows a configuration of the present invention 
showing the game controller remote infrared blasters, television 
display, game controller and the sword device 200 of the present 
invention. 

Figure 4 shows a block diagram of control circuit 400, 
showing the controller output and sensor input. 

Figure 5 shows a block diagram of the calculate blow routine 
which among other things, is a routine called from the game 
software to calculate the severity of a sword blow* 

Figure 6 shows a block diagram of a procedure for output ting 
the sword blow to the propulsion gyrostat 500* 

Figure 7 shows a block diagram of the gyro position control 
procedural loop which controls the position and the torque on the 
propulsion gyrostat. 

Figure 8 is a block diagram showing the mysterious force 
procedure which is a part of the integration between the game 
software and the sword hardware apparatus of the present 
invention. 

Figure 9A is a block diagram showing a networked application 
of the present invention. 

Figure 9B shows a message protocol format that may be used 
in a multiplayer configuration. 

Figure 10 shows a depiction of the sword apparatus in sword 
contact with a virtual opponent. 
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Detailed Description of the Invention 

Turning now to Figure 1, the sword game of the present 
invention has a sword housing 200 not to scale which is 
preferably made of a plastic material that is light weight yet 
strong enough to handle the forces imparted by the propulsion 
gyrostat. The torque forces from the present invention may be 
able to approximate the feel of a real sword battle, therefore, 
the material for the housing, 200, should be of sufficient 
strength to safely handle the torque imparted by the torque 
propulsion system 500. It is understood that the sword housing 
200 may be made of metal, cast aluminum, plastic or other 
materials known to those in the art, for handling this amount of 
torque. It should be noted that the housing 200 may also serve 
as a safety enclosure if the propulsion gyrostat contained in 
block 500 were to have catastrophic failure and become free of 
its bearings. This may be accomplished by lining the inside 
and/or outside of housing 200 with kevlar or other highly impact 
resistant material to contain the flywheel of the propulsion 
gyrostat within the housing. However, in the preferred 
embodiment housing 200 may be sufficiently strong so as to 
contain the propulsion gyrostat in the event of catastrophic 
failure while maintaining a means for low cost plastic injection 
molding manufacturing techniques. Housing 200 may also be 
configured with shock absorbing material on the exterior of the 
housing to cushion impact should the housing contact physical 
objects. Block 900 represents an external power supply. The 
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power supply 900 may be used to rectify household voltage into 
usable voltages for the sword game of the present invention. The 
sword apparatus of the present invention may have sufficient 
current draw to require a separate power supply and this current 
5 draw may not be available from the voltage outputs from a 

standard personal computer and/or game controller device. The 
high current draw of the present invention may be due to the high 
torque motors of propulsion gyrostat 500 necessary for the torque 
propulsion. However, it is understood to those skilled in the 
10 arts, that power supply line 910 may be coupled into the data 

line 510 to integrate power lines 910 and 510 into a single cord 
Q for data controls and power to the sword apparatus* Moreover, it 
m is within the scope of the present invention to draw power from 
sfl batteries, the game controller 240 and/or from a computer 
llj peripheral interface port if sufficient power is available. The 
" sword housing 200 may be adapted to receive a speaker 203 to 
^ provide an audio output for game sounds* Speaker 203 may be 

connected by line 204 to control circuits 400. Control circuits 
Q 400 may contain a digital to analog converter to generate game 
2 0 sounds . 

Block 499 may represent the circuit board for the control 
circuits of the present invention. Control circuits 499 may have 
a suitable communication means such as a USART and/or ethernet 
and/or universal serial bus interface to receive data signals 
25 from the game controller 240. It is within the scope of the 
present invention to use external circuits and use analog 
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controls signals and/or wireless analog and/or digital control 
signal to provide an interface between the sword apparatus and 
the game controller 240. In the preferred embodiment of the 
present invention, circuits 499 may contain a suitable protocol 
5 communications device or procedure to establish communications 
between the sword device and game controller 240. Circuits 499 
may also contain the processing elements necessary for control 
and/or execution of software and/ or software elements to effect 
control of the sword apparatus of the present invention. The 

10 control functions and/or part or parts of the control function 
may be moved into the game controller 240. 

£2 Block 400 may represent the control circuits necessary for 

f i the analog drive voltages for the propulsion gyrostat means 500. 
It is understood that because of the high torque available from 

iS the propulsion gyrostat 500 separate control circuits such as 

high powered transistors and/or FETs may require separate 
u circuits 400 to generate sufficiently large drive currents and/or 
!'U voltages. The control circuits 400 and the digital control 
□ circuits and/or microprocessor circuit 499 may be placed into a 

20 single integrated circuit, group of circuits and/or on the same 
circuit board. 

Block diagram element 600 may represent a gyrostat 
positioning system to determine the attitude of the sword 
apparatus of the present invention. One such miniature device is 

25 commercially available from Sony Electronics and or functionally 
as the device employed in U.S. Patent No. 4,959,725, the relevant 
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herein incorporated by reference. Positional device element 600 
may be used to determine the position of the sword and the 
attitude of the sword in the X, Y and Z axes. Switch 201 and 
switch arm 202 may be a safety switch, in the Meadman" circuit 
configuration, held in place by the player's grip on the 
apparatus. Because of the high torque available in this game it 
may be desirable to have a kill switch connected to the sword 
apparatus 200 requiring that the user keep the switch depressed 
in order for power to be imparted to the torque propulsion unit. 
The game may be equipped with suitable straps, such as velcro 
straps and/or gloves, to maintain the sword within a player's 
hands and not allow the sword to flip out of a sword player's 
hands, much like a hand guard served in part, on traditional 
swords. The circular devices depicted at 300, 302 and 304 may be 
either infrared receivers or infrared blasters or transmitters. 
These sensors and more, not shown, may extend around housing 200 
to detect the position of a sword and/or the spatial coordinates 
of X, Y and Z as is denoted and further discussed in Figure 3. 

Turning now to Figure 2, which shows a detailed mechanical 
diagram, not scale, of one configuration of the gyrostat of the 
present invention, block 400 may contain the drive circuits 
necessary to drive the analog motors 20, 22 (not shown) , 30, 35, 
40 and 50. It is understood that motors 30, 35, 40, 50, 20 and 
22 may be high torque motors such as those available from the 
radio controlled model cars and/or other devices from the hobby 
arts. It is understood that motors 20 and 22 may be high 
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velocity motors capable of spinning the main propulsion flywheel 
10 up to a sufficient velocity to impart the necessary torque to 
the player. The energy stored in the propulsion gyrostat is a 
factor of rotational velocity and the mass of the flywheel 10. 
15 shows one of the spokes connecting the main body of propulsion 
flywheel 10, along axes 60 to motor 20 and 22. As known to those 
skilled in the mechanical arts, motor 20 and 22 may have 
mechanical assistance, e.g., gears, in rotating flywheel 10 and 
may also include a small transmission to help the motors 20 and 
22 initially start the flywheel 10 and then shift gears into a 
higher speed to impart a greater rotation to flywheel 10. In as 
much as flywheel 10 and motors 20 and 22 and are the main 
inertial drives of the apparatus it is understood that a suitable 
high speed motor may be obtained from the disk drive technology 
arts wherein a very flat motor is available to spin a disk at a 
very high rotational speed. The main flywheel 10 is shown 
mounted in a double gimballed configuration. The first gimbal 
being along an axes between motors 30 and 35. The second 
gimballed axes is between motors 40 and 50. This is a (two axes 
of freedom) double gimballed apparatus meaning that both "pitch" 
and "yaw n of the main propulsion flywheel 10 may be controlled in 
two axes of freedom. Other mechanical configurations of double 
gimballed gyroscopic apparatus are known to those skilled in the 
art and are within the scope of the present invention. It is 
also understood that a single gimballed embodiment is within the 
scope of the invention that may utilize two and/or more 
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gyrostats. Two propulsion gyrostats in a single gimballed 
configuration may be utilized by coordinating the toppling force 
on the two gyrostats to create the necessary torque action on the 
player desired by the present invention. It is also within the 
scope of the present invention to utilize two double gimballed 
gyrostats, one at the top of the sword and one at the bottom of 
the sword (not shown) in a "bar bell" like configuration. Such a 
dual gyrostatic propulsion configuration may be used to impart 
additional torque on the sword housing 200 to provide a more 
realistic simulation of the sword battle. Sensors 37 and 38 are 
positional sensors that may be infrared and/ or light -based 
sensors which may reflect off disks 100 and 90 respectfully. 
Disk 90 and disk 100 may be reflectively "bar-coded" to indicate 
the position of the flywheel within the gimbals via the coding of 
the reflected light from sensors 37 and 38 off of the disks. 
These positional sensors may be necessary to obtain the position 
of the flywheel 10, e.g., the pitch and yaw position, in order to 
calculate which way the propulsion gyrostat should be toppled to 
create the desired torque. Contacts 110 and 95 are shown as a 
means for transferring power and signals from the outer gimbal to 
the inner gimbal. Such power transfer may be accomplished by 
utilizing conductive metal ring fixated to disk 100 and disk 90 
and pressure contacts at 110 and 95 keeping in contact with the 
conductive metal rings. The main propulsion gyrostat is shown at 
10. Spokes 15 hold the propulsion gyrostat to the axes 60 of the 
main drive motor 20. It is understood that an additional drive 
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motor 22 may also be used. Housing 70 shows the housing of the 
first gimbal securing motor 20 and 22 and flywheel 10 to the 
first gimbal housing 70. The first housing 70 extends around to 
the mounting axles 31 and 32, connected to toppling motors 35 and 
5 30 respectively. Drive motors 35 and 30 may impart the toppling 
torque in the first gimballed axes. It is understood that motors 
30 and 35 may be replaced with a single motor and that 
configuration is within the scope of the present invention. 
Configurations that give the toppling motors 30 and 35 a 

10 mechanical advantage, such as with a mechanical gear arrangement , 

are also within the scope of the present invention. Circular 
S ring 80 depicts the second gimbal housing holding motors 30 and 
01 35 to a second gimbal arrangement. The second gimbal housing 80 
connects the inner gimbal and motor drives 30 and 35 to the outer 

l|: gimbal 80 through axles 81 and 82. Axles 81 and 82 are connected 
to the second gimbal drive motors 40 and 50. Once again, a two 
^ motor configuration is shown as a means for imparting the maximum 

torque available from small electric motors such as those 
^ available from the hobby and toy arts. It is understood that 

20 these toppling motors may work in tandem to impart a toppling 

torque in the same direction, likewise motors 35 and 30 may also 
work in tandem to impart the maximum toppling effect on the drive 
gyrostat, the drive flywheel 10. It is understood that motors 50 
and 40 may be replaced by a single suitably high torque motor. 

25 It is also within the scope of the present invention to use 

configurations that give motors 40 and 50 a mechanical advantage 
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for toppling the drive flywheel 10 via the inner gimbal. Inner 
and outer gimbal brakes and/or clutches (not shown) may be used 
to temporarily lock a gimbal axes while a toppling force is 
applied to the second gimbal axes, such as disclosed in U.S. 
Patent No. xxxxxx, the relevant portions herein again 
incorporated by reference. Function circuit board 400 is shown 
as providing the analog drive voltages for the motors described 
above . 

Figure 3 shows the present invention in a deployment 
perspective showing a television and/or display 205 in a virtual 
reality and/ or the game reality space can be projected 205 from 
game controller 240 in conjunction with sword housing 200. Note 
the configuration of remote infrared transmitter and/or receivers 
210, 220 and 230. This configuration, after a suitable 
calibration within the scope of the present invention, may be 
used to triangulate the position of sword apparatus 200 using 
signal phase delay and/ or time delay calculations between the 
remote elements 210, 220, 230 and the housing sensors 300, 302 
and 304. It is understood that television 205 may be replaced 
with a suitable display such as a high definition television 
and/or a computer display and game controller may be embodied in 
personal computer software and/or a personal computer hardware 
apparatus and/ or dedicated hardware. Infrared blaster and/or 
receivers 210, 220 and 230 may work in conjunction with infrared 
receivers and/or blasters 300, 302 and 304 to determine the 
position of the sword in real coordinates. The real coordinates 
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may be determined by a timed burst from infrared blasters 210, 
220 and 230 and the time delay of the burst received at any one 
of the sensors 300, 302 or 304 which may then be used to 
triangulate the position of the sword in real coordinates. 
Although shown in an infrared embodiment, other remote 
triangulation techniques are known to those in the navigational 
arts, such as through the use of radio frequency and ultra-violet 
frequencies. Television and/or display 205 may be replaced with 
virtual reality glasses and/or helmet arrangement. The virtual 
reality glasses and/or helmet may use two displays 
stereoscopically disposed in front of a player's eyes to give a 
three dimensional representation of the virtual playing field. 
In such a virtual reality embodiment in using virtual reality 
glasses it is understood that infrared sensors 210, 220 and 230 
may be supplemented with additional infrared sensors to provide 
suitable determination of the real positional coordinates of the 
sword 200 and/or players head attitude and/or real position in 
respect to the virtual reality game. It is understood that this 
positioning information may be used by the game to encourage the 
player to re-center the sword 200 and/or to keep the sword 200 in 
a predetermined playing field of the game. Infrared blasters, 
shown at 210, 220 and 230 may be reversed, that is they may be 
infrared receivers and the infrared blaster may be located at 
300, 302 and 304. In such a configuration a single and/or 
multiple infrared burst (s) may be output from 3 00, 302 and 304 
and the timing of receiving or reception could be determined at 



210, 220 and 230 in order to triangulate the real position of the 
sword 200. It is understood that - the game has a suitable 
calibration mode for configuring the sensor array. 

Figure 4 shows a block diagram of the control circuits 400 
of the present invention. A controller 401 may be used in 
conjunction with drive circuits at 402, 404 and 406 to provide 
the voltages and currents necessary to provide the energy for 
rotation of the propulsion gyrostat motor 20 and/or 22 (not 
shown) and toppling motors 30, 35, 40 and 50. Block 402 may 
depict the main drive circuit for the rotation of the propulsion 
drive motor 20 and/or 22. Block 404 may depict the drive 
circuitry for toppling motors 30 and 35. Block 406 may depict 
the drive circuitry for toppling motors 40 and 50. It is 
understood that blocks 404 and 406 are representative of 
circuitry necessary to drive the high torque motors for the 
tumbling action of the present invention, these circuits may be 
incorporated into an application specific integrated circuit 
and/or incorporated with controller 401. They may also be 
discrete high current components such as MOSFET devices. Blocks 
408 and 410 are representative of the circuits necessary to 
determine the position of the propulsion drive 10 from sensors 37 
and 38 respectively. Such sensors may include, as previously 
noted, sensors 37 and 38 as optical sensors that reflect off 
disks 100 and disk 90 respectively to determine the pitch and yaw 
position of propulsion drive 10. The circuits of blocks 408 and 
410 may work in conjunction with controller 401 to determine the 
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propulsion drive 10 position. Block 414 may represent the 
circuitry necessary to work in conjunction with sensor 21 to 
determine the rotational velocity of propulsion drive 10. The 
rotational velocity of the propulsion drive motor 10 may vary as 
game play ensues. Determining the rotational frequency of 
propulsion flywheel 10, may also be accomplished by measuring the 
reflected voltage from motor drive 20 and/or 22. The reflected 
voltage, current and/or power factor vector may be used to 
determine an approximate rotational velocity and/or speed of 
propulsion drive 10. Blocks 416, 418 and 420 may represent the 
circuitry necessary for positional sensors 602, 604 and 606 to 
determine the pitch, yaw and/or attitude of the sword 200 when a 
mini -gyroscope is used to determine the position of the sword 
200. Sensors 602, 604 and 606 may be incorporated into 
functional block 600. 

Figure 5 shows a block diagram representing a procedure that 
may be used to calculate a simulated sword blow. This routine 
may make the initial calculation for the torque force to be 
applied to the pitch and yaw motor drives at outputs 404 and 406. 
The calculate blow routine 520 may be called when an "attacking" 
sword and/or other virtual object (s) comes into contact with the 
calculated position for the player's virtual embodiment of the 
sword. The calculate blow routine 520 routine may receive an 
impact point in the x, y, and z coordinates of the virtual space 
and when applicable the attacking sword velocity. Block 522 
labeled "get position sword hilt" is a routine that may retrieve 
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the actual position of a player's sword apparatus 200 from sensor 
600 and/or by the other means of sensors 300, 302 and 304. The 
retrieved hilt point may be used to determine the distance from 
the sword hilt that a sword impact occurred. This distance may, 
5 in turn, be used to determine the amount of leverage, e.g., the 
amount of "twisting force" , that the attacking sword blow may 
have on the sword apparatus 200. The next block 524 may 
calculate the sword's idealized mass. It is understood that more 
than one type of sword apparatus may be utilized, e.g., sword 
10 apparatus with different mass flywheels and/or rotational 

frequency, thus, the sword's idealized mass may be derived, at 
O least in part, from a variable mass M, which may be the actual 
CP mass of the propulsion gyrostat and the variable omega which may 
In be the instantaneous and/or present angular velocity and/or 
Iff! rotational frequency of the propulsion gyrostat. These two 

parameters may be used to determine the idealized mass and/or 
In angular momentum of the propulsion gyrostat at any give time, 
pi Block 526 labeled "get sword velocity vector" may determine the 
]z sword velocity vector, e.g., the direction and speed of the 
20 sword, by successively determining the position of the player's 

sword and then determine from the change in position the velocity 
of the sword apparatus 200. The virtual sword may have an 
idealized and/or virtual mass that is different from the actual 
mass and/or inertial mass of the actual apparatus 200. For 
25 example, in one configuration the virtual mass may be represented 
and/or idealized as a heavy broad sword. Since a real broadsword 
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may be a very heavy instrument, it's virtual mass may also have a 
certain amount of momentum because of its idealized weight and 
velocity. The resultant of procedural blocks 524 and 526 is a 
vector providing the player's virtual sword direction and force 
at the impact point. The next procedural block 528 "get game 
sword position" yields a value from the game software, much like 
the resultant from procedural blocks described above, which 
provides the position of the sword hilt from the attacking 
virtual sword. Block 530 labeled "get game sword velocity 
vector" is a vector, from the game software, providing the 
velocity and virtual mass of the attacking sword, similar to 
procedural blocks 524 and 526 described above. Again, for 
example only, the virtual attacking sword may also have a virtual 
mass idealized from a fictionalized attacking broad sword. That 
is, once the heavy broad sword is in "motion", it may have a 
momentum from its mass and velocity. Procedural block 532 
labeled "get game sword blow intensity" is the force of the 
attacking blow at the position of the strike. This may be 
calculated by the well known equation that force equals mass 
times acceleration and/or kinetic energy equals one half the mass 
times velocity squared. The results of procedural blocks 528, 
530 and 532 is a vector providing the direction and force at the 
impact point of both the attacking virtual sword and the virtual 
sword projected from the player's sword apparatus 200. By taking 
the cross product of these vectors, the factors such as angle of 
the sword attack, how far from the hilt the strike may be taken 



into account when calculating the resultant vectors. Thus, 
procedural block 534 labeled "calculated blow/return blow torque 
vector" is a product of the two vectors, that is, the vector 
providing the player's sword direction and force at the impact 
point and the attacking sword vector providing the direction and 
force of the impact point idealized at right after impact. The 
product of the two vectors may provide the resulting direction 
and speed of the two swords by the calculation between two 
idealized objects when the equation for the conservation of 
momentum and/ or energy is applied. That is mlvl + m2v2 = 
mlvl(t+l) + m2v2 (t+1) . Thus, in this exemplary embodiment of 
the present invention the two swords may "bounce" off each other 
with an idealized impact. That is, there is no cushion or 
elasticity loss in the impact of the two idealized swords. 
However, elasticity factors as well as other means for 
calculating the resultant torque from a sword blow are within the 
scope of the present invention and may be accommodated by the 
insertion of loss constants in the energy conservative equations. 

Figure 6 shows the call sword blow procedure which is used 
in conjunction with the procedures of Figure 5 to calculate the 
actual values of the torque outputs for the pitch and yaw 
gyrostat toppling motors that provides the simulated impact of 
the sword at the player's sword apparatus 200. Procedural block 
540 labeled "call sword blow" may denote the name of the software 
routine to perform the aforementioned torque output calculations. 
Turning now to the step by step procedural blocks, 542 labeled 
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"get gyro position" may be from sensors 408 and 410 and may 
determine the attitude of the position of the propulsion gyrostat 
10. This calculation may be important for the torque calculation 
because the gyrostatic force acts at a right angle to which the 
toppling force is applied. Thus, given that the desired torque 
effect for the sword apparatus is known from the calculation 
above, in general terms, the toppling torque applied to the 
propulsion gyrostat may be applied at a right angle to the 
propulsion gyrostat to achieve the desired torque effect. The 
next block 544 labeled "get gyro rotation" may be from sensor 418 
and may indicate the angular velocity and/or rotational speed of 
the propulsion gyrostat 10. The next procedural block 546 
labeled "get calibration factors" may provide operating 
parameters for the particular sword apparatus for which the 
torque output calculation is being determined. For example, as 
discussed above, a sword apparatus with two or more propulsion 
gyrostats is within the scope of the present invention. Also the 
mass of the propulsion gyrostat may be different for different 
sizes and models of the sword apparatus. Thus, block 546 may be 
utilized to retrieve the particular calibration factors for the 
particular sword apparatus for which the torque calculations are 
being calculated. It is understood that the calibration 
parameters may be encoded in a memory location associated with 
and/or within controller 401. It is also understood that in the 
preferred embodiment of the invention the actual inertial mass of 
the sword, which is the rotational frequency of the propulsion 



gyrostat times the mass of the propulsion gyrostat, may be 
greater than the virtual mass and/or idealized mass of the sword 
in order to provide excess torque and game action capacity for 
sword blows, e.g, at any given moment in game play the rotational 
frequency of the propulsion gyrostat may not be at the maximum 
rotational frequency and, therefore, the maximum torque effect on 
the sword apparatus may not be instantaneously available. The 
next procedural block 548 may calculate the value of the torque 
for output to controllers 404 and 406. This calculation may use 
the instantaneous inertial mass available, the desired torque 
amount and a compensating factor to resolve any non-linearities 
in the toppling motor response, as determined by conventional 
control systems principals, to calculate the output value. The 
sum of these torques may provide a toppling force at a right 
angle to the desired torque for the sword apparatus 200. The 
next procedural block 550 labeled "output impulse torque 1 and 
torque 2" are numerical value that may represent a value for 
eventual output to the toppling motors. In the preferred 
embodiment, these torque values are output to a predetermined 
memory location in controller 401 that, as will be discussed 
further below, are accessed by the gyrostat position control 
routine detailed in Figure 7. It is understood that torque 1 and 
torque 2 may be a vector and/or an angular equation that takes 
into account the rotation of the propulsion gyrostat as torque is 
applied in order to translate what may be an angular torque 
output, due to the change in the angular position of the 
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propulsion gyrostat, to translate the toppling force into a 
linear and/ or straight line torque effect on the sword apparatus 
200. Procedural block 552 labeled "gyro position control" 
denotes that the values of block 550 may be output to a memory 
location and/or data buffer and/or queue that will be accessed by 
the gyrostat position control routine detailed in Figure 7. 
Procedural block 552 also provides that the call sword blow 
routine 540 may then terminate normally and exit and/ or return. 

Figure 7 shows the gyrostat position control procedure 560. 
The gyrostat position control procedure may be the control loop 
that controls the output to torque control 404 and 406 and 
governs the position and/or toppling of the propulsion gyroscope 
10. The gyrostat position control procedure may operate in a 
continuous loop and may be the master routine that takes into 
account the sword blow torque and the "mysterious force factor", 
as will be discussed below, and the torque output required to 
cancel the force of a player rotating the sword apparatus 200 
when no torque and/or tactile feedback or output on the sword 
apparatus 200 is desired. Taking each step in turn, procedural 
block 562 labeled "initialize position" may provide that when the 
sword is initially powered on this procedure moves the propulsion 
gyrostat to an initial position. For example, "toppling" or 
rotating the propulsion gyrostat to top dead center while it 
initially spins up. This may be used to initially provision 
software variables in the game controller 240. Procedural block 
564 "get sword position" may be the sword position from block 600 



and/or sensors array in the 300 series which may be used to 
determine the sword device 200 position. Block 566 may be a wait 
state that may be used to pause the procedural loop. Procedural 
block 568 labeled "get sword position" which may be a routine 
that may be identical to block 564 and may be used to get a 
second sword position. Procedural block 570 may use the first 
position from procedural block 564 and the second sword position 
568 to calculate the change and/or delta in the sword apparatus 
200 position, that is, the change and/or attitude in the position 
of the sword apparatus 200. Procedural block 572 "get gyro 
position" may determine, from sensors 408 and 410, the position 
of the propulsion gyrostat 10. Procedural block 574 may be used 
to calculate the tracking torque 1 and torque 2, although it is 
labeled "tracking torque" it may actually be a tracking voltage 
that topples the propulsion gyrostat to compensate for the change 
in the sword position from the first sword position calculated at 
564 and the second sword position determined at 568. The 
tracking voltage may be used to topple the propulsion gyrostat in 
such a way as to track the position of the sword apparatus 200 so 
as to minimize the torque felt at the sword apparatus 200 in 
response to movement of the apparatus, e.g., by the player, when 
no torque is desired. Alternatively, the toppling motors in the 
relaxed and/or non-energized state in conjunction with any 
mechanical advantage mechanism used to couple the toppling motors 
to the propulsion gyrostat flywheel 10, may allow the propulsion 
gyrostat sufficient freedom of rotation so as to not require the 



tracking voltage output. However, in certain situations and/or 
configurations, it may be that if the propulsion gyrostat were to 
remain fixed and the player moved and/or changed the attitude of 
the sword apparatus 200, the player may feel an undesired torque 
at a right angle to the rotational force applied by the player. 
In this instance, the mechanical linkage, generally denoted in 
Figure 2, may provide a predetermined mechanical degree of 
freedom in the coupling of the toppling motors with the 
propulsion flywheel 10. The predetermined degree of freedom may 
be used by the gyrostat position control routine 560 to provide a 
delay and/or predetermined degree of mechanical freedom to allow 
the calculation of the tracking voltages from block 574 to rotate 
and/or to allow the propulsion gyrostat to rotate and track the 
player's movement of the sword apparatus 200 without the player 
receiving an untoward amount of undesirable tactile feedback. The 
tracking voltage calculation may only be an approximate 
calculation and yet be a mitigating factor for undesirable torque 
effect, e.g., some residual torque felt by the player may 
actually add a desirable strangeness of the tactical feel of the 
sword apparatus 200. The next procedural block 580 labeled "get 
gyro effects" accesses the torque calculated for the sword blow, 
from Figure 6, at the circular block 576 and accesses the 
mysterious force torque, as will be discussed below in Figure 8, 
at block 578. Procedural block 580 "get gyro effects" calculates 
the sum of the tracking voltages from block 574, the sword blow 
torque from Figure 6 and the mysterious force torque from Figure 



8 to combine these three torque vectors to determine a tracking 
voltage and/or voltages to create the toppling torque for the 
propulsion gyrostat 10. Block 582 outputs torque voltages 1 and 
torque voltages 2 to torque motor controllers 404 and 406. These 
torque voltages are used to topple the propulsion gyrostat 10 of 
the present invention to provide the gyrostatic effect of the 
sword apparatus 200. Thus, for example, when the virtual sword 
is not impacting on a virtual object the output at block 582 may 
merely be the tracking torques from block 574 that attempts to 
topple the propulsion gyrostat so as to track the player's 
movement of sword apparatus 200. Thus, for example, when a sword 
blow torque is generated from the procedure described in Figure 
6, the dominant factor in the gyro effects calculation 580 and, 
therefore, the output at 582 may be the sword blow providing a 
strong output providing a strong torque at the sword apparatus 
200. In a third example situation, the dominant force may be the 
"mysterious" force from Figure 8, which will be discussed further 
below, which attempts to lead the player's sword movement through 
what may be subtle torque on the sword apparatus 200. The 
"mystery" torque may be strong or subtle on sword apparatus 200 
depending on pre-programmed parameters. 

Procedural block 584 checks whether the controller 401 has 
issued a shut down command, if yes, the gyrostat position control 
loop exits at 586, if no, the procedure is passed to sword 
position routine 564 and the control loop goes on continuously 
(that is, until a shut down command is received) . The check 
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shutdown routine 584 may check the dead-man switch shown as 
Figure 1, switch 201, as to whether the player still has a sword 
in his hands and whether the controller may continue to output 
torque . 

5 Figure 8 shows the "mysterious" force calculation at 

procedural block 590. For example, the mysterious force in the 
light saber metaphor may be a fanciful force as fictionalized in 
the Star Wars™ story line that the sword apparatus 200 will 
actually lead the player to a future sword impact. Another use 
10 of the "mysterious" force may be for a swordsman training mode to 

teach sword fighting techniques. The mysterious force 
^ calculation may be performed at procedural block 591 by first 
IR getting a desired virtual x, y f and z point for the virtual 
;F sword. Thus, the game software provides this coordinate as it, 
1S§ by definition, is a point and/or coordinate wherein an game event 
will occur within the game domain's future. Procedural block 592 
,q may determine the sword apparatus 200 base point, as discussed 
S above, from sensors 600 gyrostat ic determination and/or sensors 
% 300 external determination. The base point is understood to be 
20 the hilt of the sword apparatus 200 and/ or the sword handle of 
sword apparatus 200. Procedural block 593 may get the sword 
position or attitude, e.g., the angular position of the sword 
apparatus 200 and, thus, may determine the virtual location of 
the virtual sword blade extending from the sword apparatus 200. 
25 Procedural block 594 may calculate the smallest change in 

position of the virtual sword location to the game provided X, Y 
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and Z coordinates, e.g., some "future event." Procedural block 
595 may calculate a torque for the necessary pitch and yaw for 
the propulsion gyrostat, which may calculate a torque to move the 
virtual sword to intersect the desired X, Y and Z coordinate 
and/or provide a torque in the direction of the desired X, Y, and 
Z coordinates, Block 596 is the mysterious force factor 
parameter which may be a constant that is multiplied by the 
torque from block 595 to provide a mysterious force that is 
either strong, if the mysterious force factor is a large number, 
or subtle if the mysterious force factor is a small constant. 
The game metaphor and/or plot line may be adapted to provide the 
player additional incentive to have a subtle mysterious force 
factor, again, to coordinate the game play and/or the plot with 
the conservation of the angular momentum of the propulsion 
gyrostat. The next procedural block 597 may output a torque for 
controllers 404 and 406 to the gyro position control procedure 
depicted in Figure 7. It is understood that this torque 
calculation may take into account the position of the propulsion 
gyrostat from sensor circuits 408 and 410 as well as the angular 
momentum of the propulsion gyrostat from sensor circuit 414 and 
as well as taking into account the mass factors from the 
controller for the particular propulsion gyrostat used by the 
particular sword apparatus 200. Procedural block 597 may output 
the mysterious force torque via a memory location or other 
suitable buffer structure back to Figure 7 as previously 
discussed. 
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Turning back to Figure 5, this routine may be configured so 
as to accept other factors that may effect the sword blow 
calculation, such as to accommodate for when the sword apparatus 
200 for the virtual sword apparatus passes through an object in 
5 the game domain such as a tree or wall that as previously 

discussed in the light saber metaphor and thereby may allow the 
sword to pass through or strike through while providing some 
tactile feedback to the sword apparatus 200 denoting the striking 
through of an object. This may be accomplished by reducing the 
10 sword blow intensity factor to provide an impulse from an object, 
e.g., idealized as a very small virtual mass, that may allow the 
Q sword apparatus idealized momentum to strike through the object. 
Cm That is, the conservation of momentum equations may allow the 
IH virtual sword to follow through an object when the object struck 
111 has a small mass relative to the virtual sword mass. 
.7 Through the interactions of the procedures outlined in 

^ Figures 5, 6 and 7 a comprehensive output for motor controller 

404 and 406 to control the propulsion gyrostat may be 
y accomplished through these inter-related demands on the sword 
20 movement and/or interactions with the game plot and/or game play 
metaphor to give a player the incentive to conserve angular 
momentum of the sword apparatus 200. A comprehensive controller 
output is disclosed and allows sword apparatus 200 to be 
completely controlled by the game controller 240 at Figure 3. 
25 Figure 9 A shows the game controllers of the present 

invention in a network configuration. Game controller 702 may be 
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configured as the master and game controllers 704 and 706 may be 
in a slave configuration. 

A network 708 is shown which may be a TCP/IP network such as 
the Internet. In the master configuration, the game station 
5 programmed as the master sends, receives and coordinates the 
information transfer from the "slave" configured stations. 
Information may be transferred between the stations using the 
communication data packet shown in figure 9B. The communication 
packet provides a terminal identification 750, position 
10 information for a sword apparatus 752, attitude information for a 
sword apparatus 754, velocity information for a sword apparatus 
756, resultant force vector information 758 and sword parameter 
0] information 760. The slave configured game station may 
lp periodically send this information packet to the master 
lp configured game controller- The master configured game 
5 : controller may in turn, use this information to generate a 
i'g virtual opponent having a virtual sword representation that is 
S mapped into the game space. The master configured game station 
^ may relay the information from a first slave configured game 
20 terminal to a second slave configured game terminal. The master 
configured game station coordinates the calculation of the 
resultant force vector for the slave configuration game station's 
control output. It is understood that data packet shown in 9B 
may be framed with the suitable protocol overhead and transparent 
25 bits. 
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Turning now to Figure 10, sword apparatus 200 is shown in a 
player's hand 1000 in combat with a virtual sword 1002 and 
virtual opponent 1004. A virtual sword blade is shown at 1006 as 
idealized as extending from the sword apparatus 200 as may be 
5 viewed through virtual reality goggles on a player's 1000 eyes. 
The opponent's sword 1002 opponent 1004 and opponent sword blade 
1008 are, in this example, a virtual representation. The game 
controller 240 may track the position and attitude of sword 
apparatus 200. The positional and attitude information may be 
10 used by the game controller software to project and track the 

virtual blade 1006. The game controller software 240 may 
4j determine and track the velocity of the blade 1006 by using the 
differential positioning method described above. The game 
controller 240 software may also create and track the position of 
lp blade 1006 in the game space coordinate system. The game 

controller 240 may create and track the position of blade 1008. 
,g The game controller software may determine when the position 
p information of blade 1006 and the position information of blade 
g 1008 indicates a collision of the blades by tracking the area 
20 from line 1014 which has a radius 1018 and the area from line 

1016 which has a radius 1020 and logically comparing the points 
to determine whether there is an intersection. When the game 
controller software determines there is an intersection the 
intersection point may be passed to the procedures described 
25 above in Figures 5, 6 and 7. In summary, a vector 1012 is 

determined that provides the force of the sword blow, for blade 
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1006, at the point of intersection. A vector 1010 is also 
determined providing the force of the attacking sword at the 
point of intersection. Through the use of the conservation of 
energy equations provided above, a resultant vector 1022 may be 
determined to provide the force vector for the resultant force at 
the point of intersection. The vector 1024 may also be 
calculated with the conservation of energy equations to provide 
the resultant force at the intersection point for the attacking 
sword 1002. The resultant force vector 1022 may be used in 
conjunction with the distance between the point of intersection 
and the sword hilt 1026 to approximate the torque generated at 
the point the player 1000 is gripping the sword apparatus 200. 
The torque is the distance times the force vector 1022. This 
torque output approximation may be used, inter alia , by the 
procedures described above to calculate the output torques and/or 
toppling force for the propulsion gyrostat. The above described 
procedures often use vectors and cartesian coordinates to 
describe the present invention. Other coordinate systems such as 
spherical and cylindrical are also within the scope of the 
present invention. 

The above described invention and modifications and 
alterations thereto will are within the scope of the present 
invention and will provide those skilled in the arts and the 
general public with a new, novel and non-obvious electronic feed 
pack apparatus and electronic sword game, 
Therefore I claim: 
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1. An electronic sword game apparatus comprising: 

a housing adapted to be held by at least one human hand; 

a gyroscopic propulsion device contained and mounted in said 
housing, said gyroscopic propulsion device having a first motor 
for rotating a flywheel and a second motor for applying a 
toppling force on said flywheel; 

a controller operationally connected to said first and said 
second motor, said controller providing signals to control said 
first and said second motors, said controller having an input 
adapted to receive signals from a game controller; 

a sensor mounted in or on said housing , said sensor 
determining an attitude for said housing. 

2 . The electronic sword game apparatus of claim 1 further 
comprising: 

a third motor operationally connected to said flywheel, said 
third motor providing a toppling force for said flywheel in an 
axes of rotation different from the toppling axes of said second 
motor. 

3 . The electronic sword game apparatus of claim 1 wherein; 
said controller provides a calibrated signal to said second 

motor, said calibrated signal determined in conjunction with 
predetermined parameters for said flywheel and the rotational 
speed of said flywheel, said calibrated signal translating into a 
variable torque exerted on said housing. 



4 . The electronic sword game apparatus of claim 1 further 
comprising: 

a second gyroscope propulsion device contained and mounted 
in said housing, said second gyroscopic propulsion device having 
a first motor for rotating a flywheel and a second motor for 
toppling said flywheel, said second gyroscopic propulsion device 
operationally connected to said controller, said second 
gyroscopic propulsion device receiving signals from said 
controller for working in conjunction with said first gyroscopic 
propulsion device 

5. The electronic sword game apparatus of claim 1 further 
comprising: 

a sensor array operationally connected to said controller, 
said sensor array at least partially mounted on said housing and 
partially positioned external to said housing, said sensor array 
communicating signals between at least two elements of said 
array, said array using said signals communicated between array 
elements to determine an attitude of said housing* 

6. The electronic sword game apparatus of claim 1 further 
comprising: 

a sensor array operationally connected to said controller, 
said sensor array at least partially mounted on said housing and 
partially positioned external to said housing, said sensor array 
communicating signals between at least two elements of said 



array, said array using said signals communicated between array 
elements to determine a spatial position of said housing. 

7. The electronic sword game apparatus of claim 1 further 
comprising: 

wherein said gyroscopic propulsion device is a flywheel 
mounted in a double gimballed mechanical configuration, where 
said second motor provides a flywheel toppling force in a first 
direction and a third motor provides a flywheel toppling force in 
a second direction. 

8. The electronic sword game apparatus of claim 1 further 
comprising: 

a switch operationally connected to said controller, said 
switch mounted on said housing for providing external access to a 
first and a second position for said switch. 

9. An interactive electronic sword game comprising: 

a display device for displaying images of a sword battle; 

a sword device adapted for grasping by at least one hand, 
said sword device providing a tactile feedback to said at least 
one hand; and 

a controller operationally connected to said display device 
and said sword device, said controller executing a program for an 
interactive electronic sword game. 
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10. The interactive sword game of claim 9 further comprising: 

a rotational flywheel in said sword device, said rotational 
flywheel providing a tactile force through the chassis of said 
sword device to said at least one hand grasping said sword 
device . 

11. The interactive sword game of claim 10 further comprising: 
an electro-mechanical mechanism for rotating said rotational 

flywheel and toppling said rotational flywheel, said toppling of 
said rotational flywheel creating a torque or force expressed 
external to said sword device . 

12. The interactive sword game of claim 9 further comprising: 
a sensor operationally connected to said controller, said 

sensor determining an attitude of said sword device. 

13. The interactive sword game of claim 12 further wherein: 
said sensor determines a spatial position of said sword 

device . 

14. The interactive sword game of claim 13 wherein: 

said sensor uses a gyroscope and the gyroscope effect to 
determine said attitude of said sword device. 

15. The interactive sword game of claim 12 further comprising: 
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a second sensor operationally connected to said controller, 
said second sensor working in conjunction with said first sensor 
to determine an attitude of said sword device. 

16. The interactive sword game of claim 15 further comprising: 
a third sensor operationally connected to said controller, 

said third sensor working in conjunction with said first and said 
second sensor to determine a spatial position of said sword 
device . 

17. The interactive sword game of claim^ further wherein: 
said electro-mechanical mechanism for rotating and toppling 

said rotational flywheel is adapted for toppling said rotational 
flywheel in two degrees of freedom. 

18. A method for providing tactile feedback for use with 
electronic programs comprising the steps of: 

providing an electronic program that is adapted for use with 
a gyroscopically powered tactile output device, where said 
gyroscopically powered tactile output device is adapted to be 
affixed to or be placed in contact with at least a part of the 
human body, said electronic program providing or relaying 
electronic signals to control the toppling of a gyroscope in said 
gyroscopically powered tactile output device. 

19. The method of claim 18 further comprising the step of: 
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adapting an electronic game plot or game play for 
interaction of said electronic program to give incentive to a 
user of said gyroscopically powered tactile output device to 
conserve a rotational speed of said gyroscope in said 
gyroscopically powered tactile output device through interaction 
with said plot, game play or interaction with said electronic 
program. 
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Abstract 

An electro-mechanical device for providing an input to a 
computer program and said computer program providing a tactile 
output through said electro -mechanical device to a user. More 
specifically, the present invention provides an electro- 
mechanical virtual sword game apparatus that receives positional 
information from sensors on the sword apparatus and the sword 
apparatus contains a propulsion gyrostat that under the control 
of a computer process may be topple to provide a torque on the 
housing of the sword apparatus that may be used to simulate the 
impact of sword blows. 
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